It may be said that the iron-carbon diagram has never been worked out with pure iron-carbon alloys. The present paper describes the preparation of a series of high degree of purity, to be used as the basis of a more accurate study of the equilibrium diagram than has heretofore been attempted. The iron as stripped from the cathodes was dried, broken into small pieces, and placed in the larger magnesia crucibles (Fig. 9) Fig. 10 (a) is a photograph of a split ingot, showing the unsound structure.
The introduction of a regulated amount of carbon into the alloys gave a good deal of trouble. In the gas furnace the amount of oxidizing gases was so great, relative to the weight of carbon introduced, that the latter was all btumed out before the melting operation was completed, even when special precautions were taken to protect the crucibles. These difficulties were finally overcome by using the following procedure, which has been fairly satisfactory: The electrolytic iron was first melted down in the larger crucibles in a gas or electric fmnace. The ingots of pure i8'
Bulletin of the Bureau of Standards [Voi.13 iron so made were sawed into longitudinal strips of convenient size for insertion into the smaller magnesia crucibles (Fig. 9) and the necessary amount of carbon was added. The crucible was placed in the vacuum furnace with the protecting chimney in place, as shown in Fig. 6 . The furnace was evacuated to 0.2 mm, and the current through the heater was increased gradually until the iron had melted and dissolved the carbon; this point was determined by obser^^ation through the window. As soon as this stage was reached a violent ebullition took place; sometimes the contents of the crucible were ejected. We attribute this principally to the expulsion of gases from the cavities in the ingots.
In 10 or 15 minutes the surface of the melt became quiescent and the operation was ended. After cooling, the ingots were removed by breaking the crucibles. Fig. 106 shows the sound structure of these ingots, which were usually entirely or nearly free from blowholes. After discarding the surface down to clean metal, the ingots were turned down to the size required for the thermal test specimens (Fig. loc) We are now building a larger vacuum fiunace for producing large ingots of pure iron and iron-carbon alloys, which will be examined either as made or after forging, rolling, and application of heat treatment as to physical properties, magnetic and electrical characteristics, resistance to corrosion, and related properties. Reports of progress in this work will be issued as they are justified.
Later we shall deal with the effect of alloying elements other than carbon on the properties of iron. 
